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information unless you have something else ﬁhat
you specifically wanted to put on there later.
Listening to the voice quality - it sounds real
good. We're coming up on a midcourse 4 and right
now it's - talking about doing it on time, and
you can anticipate the burn in the neighborhood
of 3 roof per second. We're considering and
would like for you to think ebout the possibility
of doing this burn using the onboard vector and
Just have us update the vector in the M slot, so
that you will have the MSFR vector on board. But
it looks like it won't have any big effect on the
burn results, and it might prove interesting. So
if you thiﬁk about that one for a bit and let us
know if you have any suggestions or thoughts on
the gubject. ‘

Roger. You say it uses the onboard vectors and
leaves the MSFN vectors on the IM slot.

That's affirmed, if that's what you would like %o
do, right. We considered it, and it looks like
that would be a reasonable thing. ‘ ’
Roger. Frank and Jim are asleep now, and I'il
bring this up to them when they wake up.

Okay. Reel fine.

Apollo 8, Bouston. How about stirring up the

oxygen?

t
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Okay. Stand by.

Go ahead, Houston.

Okay, Bill. I guess I want to belay my last _
about using the onboard state vector for MCC 4.
After looking at it some more on the ground,
they've got to get going on making the PAD's
and doing all their computations, and rather
than put it off or do it twice, we're going to
g0 eshead and go with the procedures we've b.een
using all slong. On the lunar orbit stuff,
we've been locking it over and we got seve;'al
guys - Jack Schmitt end company in the back
room - looking at what effect your windows have.
And, basicaliy, it looks like theré's two op-
tions that will make an impact on that REV 2.
One of the options, of course, will be Just to
have you and Jim change seats and let Jim look

out and get his SAM that way, and another option

will be to roll the bird over and let Jim point

the optics as far forward as he can get them and
take his SAM through the telescope. And I guess
we'd like to have any thoughts that you folks

have on what you think you can do with the win-
dows; if you have anything, we'd like to factor

it into our thinking and go ahead and firm up

]
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our plans as early as we cen. We'd like not to
put it off so that we have none of these things
to do after midcourse. You folks can probably
tell us more about what you can do with fhose
windows. So if you have any thoughts, go ahead
and sing ocut with them, @d we'll see what we
can do about factoring that in.
Okay. With reference to the midcourse, I think
that's generally agreed upon, that we do it like
we've always been doing it. Now, with respect
to the windows, center windows, ;ssentialiy, are
useble. The two side windows are - may be all
right for observation, and the problem with the
rendezvous windows is that they're pretty small.
And I just-thought we'd have to play the window

game by ear almost. HNot really sure what capa-

‘bility we're going to have. And we'll give you

some more fhoughts on this later.

Okay. How sbout exercising the idea. of rolling
over and bhaving Jim do his polarization through
the telescope because _1r we have to change at-
titudes we'd like to go shead and start think-
ing about what effects fhat'll have on such
things as antenna orientation and all thﬁt.
Okay. We'll, I'll mention it to them when they

wake up.

]
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02 10 30 34 cc Apollo 8, Houston.

02 10 30 40 I.MP Go ahead, Houston.

210304  cc Okay. Apollo 8, ve'd like to update your CMC

clock. This is not the correct érrors which we
bave now but just to make up for some effects

that we're going to have in lunar orbit. And

what we'd like to have you do is go to P0OO and

ACCEPT and let us update the clock time.

02 10 31 O4 IMP Stand by.

02 10 31 23 e Okey. You got POO and ACCEPT.

02 10 31 25 cc Roger, Thank you.

02 10 38 o7 cc Apollo 8, Houston.

02 10 38 13 IMP Go ahead, Houston.

02 10 38 1k cC Okay. We're completed with the clock update,
and the computer is yours.

02 10 38 21 MP Roger. Going to BLOCK.

02 10 38 28 cC Roger.

02 10 49 50 cc Apolle 8, Houston.

02 10 k49 56 IMP Go shead, Houston.,

02 10 49 58 cC How about an O, purge?

02 10 50 ok MP Okay. |

02 10 50 07 cc Thank you.

02 10 51 26 IMP There's number 1.

02 10 51 30 cc Roger.

02 11 k2 19 cC Apollo 8, Houston,

02 11 k2 24 IMP Houston,/Apollo 8. Go ahead.
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Okay. We'd like to update CMC. The order that
we'll update will be the IM state vector, the
CSM state vector, and then the external DELTA-V
and the REFSMMAT. 8o any time you're free with
it, we can have POO in ACCEPT; we'll go shead
with it.

I understand you're going to update IM state
vector, C8M state vector, and external DELTA-V
and the REFSMMAT.

Affirmative. And I'll have one, two, three PAD's

to read to you.

Stand by. Okay. You've got POO in ACCEPT.

Oksy, thank you. And just a minute, I'11 be
with you on the PAD's. They'll be three minute
maneuver PAD's, one of them MCC &.

Houston, this is Apollo 8. We're ready to copy_r o
if you rea.dr. '

Okay. Stend by.

Okay. I thought mayﬁe we had lost COMM here for
a second.

Ho, I'm jJust behind.

Okay. Apollo 8, let me Just read you midcourse
correction number L.

Okay.

bAlright. Midcourse correction number k: the
RCS/G&N 628 88 November Alfa Kovember Alfa 06059

5430 minus 00012, minus 0001}, plus 00012 031

PN
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008 323 November Alfa, plus 00618 00020 011
00020 1729 65308 Alpha-Centauri, up 073,

left 34, For the stars, it will be the primary
8ir{fus, secondary Rigel, 129 155 010. Over.
Roger. MCC 4, RCS/G&N 6288 NA, NA 06059 5u30,
minus 00012, minus 00011, plus 00012 031 008
323, BA. Are you with me so far?

Keep going.

Plus 00618 00020 011 00020 1729 65308 Alpha-
Centeuri, up 073, left 34, primary Sirius,
secondary Rigel 129 155 010, Over.

That's correct, Apollo 8.

And vwhat else bave you got?

Okay. I've got one for pericynthian plue 2,
and it's & minimum DELTA-V solution.

Roger.'. Ready to éopy.

Okay. That's pericynthian plus 2, RCS/G&N 628
T1 November Alfa, and stand by one., Okay. We'll
pilck up with a pitch ‘trim and yaw trim of not
applicable; time OT107 2216, minus 00468, plus
0025%, plus 00161 173 101 027 Rovember Alfa plus
00187 00563 515 00563 013169 198 0k, down

Obl, left 45, plus 1100, minus 02500 12967

361938 1370153, primary Sirius, secondary Rigel

129 155 010, four Jets plus X. This assumes

execution of midcourse correction number 4 and

e
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uses the same alignment as midcourse correction

‘M. Over.

Roger. Pericynthian plus 2; minimum DELTA-V
RCS/GLE 62871, NA, NA, 07107 2216, minus

00468, plus 00254, plus 00181 1T3 101 027, HA,
plus 00187 00563 S15 00563 013169 198 oLk,

down Ok, left L5, plus 1100, minus 02500 12967
36198 1370153, primary Sirius, secondary

Rigel, 129 155 010, four Jets plus X, assumes
MCC U4 with same alignment. Over.

That is correct, Apollo'B.

Houston, Aﬁollo 8. Confirm that boresight star

and SPA are exactly the same number and not

»typographiéal error.,-

Roger, Apollo 8, They-nre checking that. Apollo 8,
the computer is yours. You can take it back.
Roger. Going to. BLOCK. o

Thank you.

Apollo 8, Houston.

Apollo 8, Houston.

Houston, this is Apollo 8. Do you copy?

I do nov loud and clear. I've got one more

PAD for you, and the confirmation that thosé
boresight star number and the pitch engle are
correct at k. 4

Roger. And we are réédj to do our P52 prgferred

alignment at this time, - Are you rendyt'




(GOSS NET 1)

02 12 00 02

02 12 00 14
02 12 00 17

02 12 ok 25
02 12 0k 32
02 12 ok ko
02 12 oh k2

END OF TAPE

2§ 8

B E 8%

J Tape ko
Page §

Affirmative,
Okay. We are ready to copy.
Okay. This is a pericynthien plus 2 for a fast

return. This will be SPS/GN 62871, minus

) 161, plus 129 071 064207, plus L5224, minus 06216,

minus 18712 001 287351, November Alfa plus 00187
%9336 60349 118 112038 296, earth up 010, right 37,
plus 1475, plus 06500 13239 369 131060 923,
primary ster Sirius, secondary Rigel 129 155010,
no ullsge, assumes execution of midcourse correc-
tion b and uses the same a.l:l.gmAnent.' The time
for MCC 5 for GERU determination - that's Golf
Echo Romeo Uniform - this will be a GET of 83:02;
use P37 NC-h, steps 1 through 10 and NC-B steps 3
and 5. I eay again, use P37 November Charlie k&
steps 1 through 10 and November Charlie steps 3
end k; velocity lK)OK for corridor control chart
36507. Over.

Houston, Roger. This is Apollo 8. You copy?
This is Houston. No joy.

Roger, Houston. This is Apollo. How you read?

Okay. Loud and clear, Bill.

i
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we Okay, Ken, Pericynthian plus 2, fast return

| aPS/caN 62871, minus 161, plus 129 OT1 064207,
plus b5224, minue 06216, minus 18712 OCL 28 603
%9 118 11 2038 296 earth up 010, right 37, plus
1475, plus 06400 1323 936 913 1060 923, primary
Sirius, secondary Rigel 129 155 010, no ullage,
assume MCC b same eligument, MCC 5 GERU deter-.
mination GET 83:02 P37 KC-4 O through 10 end
copy RC-8, 3, and h. Velocity at hOOK 36507.
Over.

Oksy, Apollo 8. 'That's correct vith one excep~

8

tion: 1in the PAD format under longitude BOU 61,

that is plus 06500. Over.
Roger. That's vhat I have, plus 06500.

Okay. That's correct, Apollo 8

B8 F 8%

imum DELTA-V pericynthian plus 2 that the pitch
column is 101; that's the £ifth dlock down.

Roger. Pitch. Roger, pitch 101.

3§

left to go is that ‘ve'd 1ike to get with you on
how you went to handle the problewm with windows
on REV 2.

P Okay; Houston. Stand by on that, please.

8

Roger.

And we're ready to copy whatever else you have. .

Apollo 8, let's go back and confirm on your nin-

Okay. Thank you very much. Az.xd the item we have

~
!
|
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Houston, thie is Apollo B. We want you to come

up with a mgge‘sted redline for RCS ussge during

lunar orbit, also, please.

Roger. That's in work.

And for your information, Houston, when the sun
is shining on window 5, it's pretty hazy; window
number 1 is » little bit better.

Oksy. Thank you.

Houston, this is Apollo 8.

Houston, Apollo 8.

Apollo 8, go ahead. ‘
Roger. We tried to get this realignment. We
need - Do you have 8 maneuver to get us some global
angles so we don't‘ get gimbal lock .when ve get

the preferred alignment?

" §tand by on that.

Thank you.
Houston, on our present poeition, we'll go into

gimbal lock. I figure to try and get the preferred

‘angle,

Say egein, Apollo 8.

In running through PROGRAM 52, we got & PROGRAM
ALARM k01 which would indicate that if we continued,
wve'd drive it into gimbal lock.

Roger. I understand.

Apollo 8, Houston. This should be en OPTION 1

like OPTION 3.

|
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Houston, we're doing an OPTION 1 like OPTIOR 3.
Ve keep getting & Lol ALARM, vhich says desired
RCTU yields gimbal lock.
Roger. Btand by.
Apollo 8, Houston. It appears that you have
maneuvered around the gimbal locks system.
Roger. Roger.
Okay. Sorry we were late on that answer.
Thank you. |
HBouston, Apollo 8.
Go ahead.
Well, wve stopped a.nd went t&ou@ coarse ﬁign
of P52 and then we got fine align, and pick-a~
pair, pick Capells, but she drove and didn't get
to any place. I didn't pick Capella; and T can't
recognize any out there right now. Can I re-cycle
bere and go back and pick a pair?
That's atfirmative, Apollo 8.
Houston, Apollo 8. -
Go ahead, Apollo 8.
My plan is to go back into re-enter PROGRAM 52 -

well, it did not drive to Capella, and I can't

‘recognize it in the scanning telescope. My plan

is to go back into recall P52.
Stand by one.
Apollo 8, cen you confirm that you zeroed the .

optics prior to starting?

.
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ﬁoser. That's affirmative. We zeroed the objects.
Apollo 8, Houston. You have & GO for a second
try in P52 with an OPTION 3.

Okay. I nov have Aldebaran in the scanning tele-
scope; I might want to call that one instead of
Capella.

Okay.

I'11 see vhat it comes up with first, though.
Houston, Apollo 8. We came up with an unacceptable
difference in our stars; we're going to have to
recycle. |

Boger:

If we don't get this midcourse in, what \dll that
do to our pericynthian?

Stand by. We'll -

Apollo 8, Houston. In the event that we don't get
this midcourse in, we'll still go for an LOI, and
it's been suggested you might try Mirfek which is
0CTO 10. '

That's the one we're trying nov.

Roger.

Houston, Apollo 8.

Go ahead. )

We are all set up and couﬁting down at 8 minutes.

Roger.
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Apollo 8, our data is down right now; eppreciate
making sure you have the tape recorder om.
Roger. I em going to go - I'll have to go
COMMAND RESET. You've got control.

Houston, Apollo 8. '

Go shead.

Roger. You have some pitch and yav angles for
our PIC extra burn. ‘

Okay, Apollo B. That's pitch 348, yaw 315.
Pitch 348, yaw 315.

That's affirmative. And would you give us another
hack ocn your countdown timet

It's 518 17 16 15 1.

Thank you.

Houston, I will give you a mark in b minutes.
Alright. Thank you.

3,2,1-~

MARK.

Four minutes.

Apollo 8, Houston. How about switching the
BIOMED switch over to the left. '
Roger. .3. 2,1~

MARK.

Switched.

Houston, Apollo 8.

Go ehead.

1
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Roger. Burn on time, angles nominal, burn time
sbout 12 seconds, 0.2 feet per second after the
DELTA-VC. 0 in VGI’ We have transferred the re-
sults of the burn over to the left slot VERB 66.
Roger. And got a couple of items that I would
like to clean up. We will get you an RCS budget.
We've got one redline now; we are trying to get
some f:lmer‘mnnbers for you, and we will have
ﬁhose in & little bit. Right now your PIC usage
is right on the flight plan line, so everything
looks pretty good there. We want to get a crew
status report fram you. We would like to firm
up the REV 2 flight plen idea; and sometime at
your convenience, we would like to take a reading'
of the PRD for the coumander and CMP and then
have you swap them. We are trying to isolate
the —- what the possible reason is for the dis-
crepancies or the disparity in the two readings.
Roger. 7
And we are maneuvering to the PTC attitude, Houston.
Roger.

Apollo 8, Houston. Could you gite us the sign
of that Z residual?

Stand by, Houston. Alright, Houston. Looks
like we didn't record just the Z. We recorded

DELTA Vc, which is minus 0.2.

o o——
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Okay. Understand.

DELTA-V was 0.1, but we didn't get the sign.

"Roger. Understand that was DELTA-V,, vas minus

0.2. I copied DELTA-V,; ZULU is 0.2. Is that
incorrect?

Roger. It vas 0.1, but ve didn't get the sign.
Okay. Thank you.

We can get it. We have it on the tape, Houston,

whenever you want to dump it.

Roger. Thank you. _

It'1l be sbout the lest 5 minutes worth.

Roger.

Okay, Houston, for the PRD's: CDR is 0.07, CMP '
ie 0.6h4, IMP 18 0.80. Note that the Q@'s hasn't

changed since ve started and the commander's

hasn't changed much. We have swapped PRD's;
commander has IMP, CMP has commander's, and IMP
has CMP's PRD. Over.

Okay. Thank you.

" Houston, Apollo 8.

Go ahead.

Roger. Crew status report as follows: water,
the commander has about 50 clicks so }'ar todey;
CMP b3; and the IMP is Li. We've eaten two meals
so far today. Day 3 meal A and B; consumed most

of it except for the hard hard bite, which no one
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cares for. Pudding was ocutstending. We're at
a gain of pericynthian now of plus 63 miles.
) f Commander and CMP have had a rest period jJust
épé gt before the midcourse % of sbout 2 hours.
A &’; 13 11 o7 C ' Boger.
02131611 or Houston, Apollo 8.
02 13 16 13 cc Go shead.
02 13 16 18 op We're at a gain of about 20 500 miles from the
moon at 61:1h. How does that sgree with vhat
.you figure?
02 13 19 18 cc Apollo 8, Houston. Looks like you're or the
- 3 secondary loop. We would like to run that for
('/ ’ about 5 minutes. .
o2 13 19 ‘28 CDR Roger. We're doing the ECS redundant component
check.
0213193 cc Boger. We'll follow.
02 13 19 ; CDR Getting eny data now Houston? Guess you are.
(L;,? 7;:}:(9’75 Okay. See you stopped my tape then. I‘ve been
. running for sbout 3 extra minutes here to record
the check.
02 1319 ks cc Roger. We have data mow. That was a temporary
loss.
02 13 19 55 CDR What's the matter? Was it chow time down there?
02 13 19 58 cc Roger. Didn't know you could smell it that far
avay.

—_—
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Oive me & cell when you're satisfied with the
secondary loop; it's stabilized out here pretty
well, A

" Wilco, and you might tell Jim that our RTCC is

sbout b miles off; we had 20 496,

Fine.

We Just put compressor 2 on ac 2.

Houston, Apollo 8. Do you show battery B ea
voltage dropped some fram the postcharge value?
Over.

Apoilo 8, Houston. Confirm that battery B is a
1little bit lower, and this is attributed to the
parasitice loads. that are on there.

Okay. I just d1dn't gee the same kind of drop
for A. Bo if you think it's okay, it's fiae.
That's affirm. You don't have the same parasitic
loads on that; B is actually drawing some.
Okay. I guess thet's the rediators, huh?
Apollo 8, Houston. We've seen enocugh of the
secondary evaporator. We would like for you to
wait ubont 2 minutes between the time you go to
RESET &and the time you turn the pump off.

I sgree; good idex. And we plan to leave the
water control in AUTO.

Roger.

Apollo 8, Houston.

—
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Go shead, Houston. Apouo 8.

Okay. Looking over the - our redundant component
check, it sappears we have not yet checked th§
integrity of the secondary loop radfators; and

if you haven't done that, some time we would like
to open up the secondery rediators but not flow
through them and just measure the sccunmulator
pressure.

Btand by. '
Bouston, we don't shov that in our pre-L10T check,

but we're willing to go shead and do it 1f you

"~ want to.

Roger. We just noticed that it isn't there,

sand, yes, we would like to. You understand that

_we are not proposing that you flow, dbut merely

we check for any pressure decay.

Roger. Wait till I get my trusty essistant bere
to help me. .

Okay, Bouston. We're going to blowv the aecom!m,
I mesn, open the secondary RAD for 30 seconda nov.
Roger.

Looks pretty good.

Bure does.

Okay. They're closed now.

Okay. Thank you.

No meteoroids yet.

Looks good.

Roger.
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to stop, and we'll reset it then and give it back

to you.
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You take your tape recorder

Roger. 1It's stopped.

Thank you.
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Apollo 8, Houston.

Go shead.

Okay. We still pneed to talk sbout the REV 2
attitudes ve're going to use here to work
around the fact that you have a fogged center
window. Whenever that's convenient, we'd like
to go over what your thoughts are on the sub-

Ject 80 we can make sure we can get our flight

- plan lqua.ted avay.

My thoughts are to make to do with the Dest
with vhat we have. We are not _:lntereated in
changing & 1ot of things right now.

Okay. The one proposal that sounds like it
has some advantage to it: if we let Jim do
his evalustion through the telescope, you do
everything exactly the same except you turn
and roll over 180 degrees so that your head's
up, and let Jim do his tracking through the
telescope and you'll still be a yaw right when
you go to pick up your TV and tha; type of
thing. It looks like that probably will cover
everything. We can do that or we can just go
as is and just have to let some of that track-
ing evaluation go by. Another alternate would
be to have Jim look out the right-hand rendez-

vous window, and you mey have to change your

_‘
l
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attitude in order to get the same éicture
there also.

I tiiuk we'll try to do £hat, but I don't -
this is one of the things that we'll work out
vwhen ve get there.

Okay. The reason we vere looking into it in
the flight plan is, if you do want to try
rolling over and Zlying heads up or something
of that nature, we can help Bill get a little
more out of his photography by giving him

some new film settings and that type of thing.

We'll have samething like that available; in

case you do fly heads up, why, we'll have sonme
numbers, ve can cell up for film settings.
Thank you.

Houston, Apollo 8.

Go ahead.

Koger. We are going to have to dump scme
urine here shortly. Will this bother your
tracking?

Apollo 8, we're checking on that with the
tracking people now.

Houston, Just give us the time when we can
start on it, and we'll hold off until you

say so.
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Okay. Ard you can anticipate a handover between
stations here on the hour, and you might get a
slight glitch as we go through. I'll give you a
call vhen we get back, o
Thank you, Ken. What station are we going to de
going to, Ken?

Okay. We'll be going to Honeysuckle.

Thank you.

Apollo 8, Houston. You're cleared for a dump at

this time, and I unde{stand this is the last gas
station for 8 long time.

You mean you don't vant us to dump after this
for a while?

That'; affirm. Due to the tracking as you ap-
proach the LOI, they would like to minimize any
of these type of perturbations.

Apollo 8, Houston through Honeysuckle.

Roger. Houston through Honeysuckle. We read
you loud and cleser.

Okay. Good morning.

Gocd morning.

Thought yoﬁ went to sleep.

You got over to Australia pretty fast.

Roger. Did that gas station call.wake you up?
Man, I've been all eyeballs and elbows here

for the last seversl hours.
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I'11 bet. If you've got nothing else to do, I do-
have two charts in your LOI table that I need
to give you some update numbers on.

Stand by.

We'll get our LOI tables man on the line here,
Houston. Stand by.

Roger.

Okey, Houston, CMP here. I understand you have
sonme updates for me.

Yes, eir; I've got a couple of charts in your
chart book under LOI, and I have some numberé
to £i1l in, one of them being the chairt of LOI
DELTA-V magnitude versus abort DELTA-V.

Oksy. Stand by, and I'll get it out.

Roger.

Okay, I have the chart out. Go shead.

Alright. Mode 1, 5 hours, roll 1.38, pttch
7.89, yaw 357.3T7; Mode 1, 15 minutes, roll
180.73, pitch 29.46, yaw 1.65. Over.

Roger. The new attitudes for the Mode 1,

S hour Mode 15 minute are as follows: roll
1.38, pitch 7.89, yaw 357.37; Mode 1, 15 min-
ute, roll 180.73, pitch 29.L6, yew 1.65.

Okay. Thsat is correct. Now I also have to give
you & couple of points to plot on that curve.
The present curve you have drawn is based on

a 60-mile perigee or perilune, and you right

=
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now have a 62-mile pericynthian; and the reason
that your target is for 62 miles 18 to pass over
the landing site, so I have five sets of coordi-
nates for you to copy.

Is this to go on the same chart {0 redrav the
curve?’

'i’hat is affirmative.

Okay. Go ahead.

Okay. We'll go in on the LOI DELTA-V magnitude
1600, abort DELTA-V 2450, two-four-five-zero.
Okay. LOI DELTA-V magnitude 1600? abort DELTA-V
2h50. s‘ta.nd by just one. I have it; continue.
6kay. The next one is the LOI DELTA-V 2000,
abort DELTA-V 3130.

Roger. I've got that plotted.

2400 LOI DELTA-V, abort DELTA-V 3880, three-
eight-eight-zero. '

I've got it plotted.

2800 LOI, abort DEI:TA;V 4700. Over.

Roger. I have that one plotted, too.

Alright. The last one is LOI DELTA-V 2990,
abort DELTA-V 5114, That is elmost directly
into the end of the present curve, 511k,

Say sgain the LOI DELTA-V magnitude, please.

Okay. LOI DELTA-V 2990.

)
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Roger. 2990. Okay. I have it plotted.
Alright. And on the next one, you should have
a chart (number 10), and we have three numbers
to go in there for a Mode 3 gimbal angle.
Roger. Go ahead with the Mode 3 gimbal angles.
Roll 180.87, pitch 42.31, yaw 1.65.

Mode 3 gimbal angles are as follows: roll 180.87,
piteh 42,31, yaw 1.65.

Roger. Thatiis correct.

Could you please send up a Freach curve for
me?

Roger.

Send up & couple.

The only one I have is about 6 foot.

Houston, could you give us some gimbal engles
to point at the moon? I never Lave seen it
the vhole trip, end I'm wondering which way
it is from us now.

Roger. 180.

Houston, Apollo B. Radio check.

Roger. Loud and clear.

Roger.

We are éettins ready to give you a rundown on
your systems. We're éoing over all the final

steps, end we will tell you what ve see in




